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Introduction. 


1.1  Purpose. 

The  purpose  of  this  Feasibility  Study  for  NLOS-CA  in  support  of  the  Anti-Armor  Advanced 
Technology  Demonstration  (A2  ATD)  Delivery  Order  is  to  examine  the  simulator  requirements 
and  recommend  the  best  alternatives  in  terms  of  costs,  perfcmnance  and  schedule  to  facilitate 
NLOS-CA  participation  in  Experiments  2-6  and  meet  the  overall  objectives  of  the  A2  ATD 
[Hogram.  The  overall  objectives  for  the  A2  ATD  include  developing  and  demonstrating  a 
VNified,  validated,  and  accredited  (W&A)  Distributed  Interactive  Simulatimi  (DIS)  Ciq)ability  to 
sui^xrrt  anti-armor  weapon  system  virtual  protr^ing,  concept  formulation,  requirements 
definition,  effectiveness  evaluation,  and  mission  area  analysis  on  a  combined  arms  battlefield  at 
the  Battalion  Task  Force  (m*  Brigade  level.  Specific  technical  objectives  include: 

•  Demonstrate  DIS  as  an  evaluation  tool  and  verify,  validate,  and  accredit  simulators  used 
in  A2  ATD  experiments,  semi-automated  forces,  and  the  Battlefield  E>istributed 
Simulation  -  Developmental  (BDS-D)  simulation. 

•  Develop,  dem<xistrate,  and  document  techniques  /  analytical  tools  to  evaluate  the  causes 
of  simulation  outcomes. 

•  Demonstrate  the  linkage  of  constructive  models  (e.g.,  Janus)  to  DIS. 

•  Demrmstrate  upgraded  virtual  prc^otypes  [M1A2  Abrams  Tank,  M2/M3A3  Bradley 
Fighting  Vehicle,  Non-Line  of  Sight  Missile  system  (NLOS-CA),  Line-of-Sight  Anti- 
Tank  Missile  system  (LOS AT)],  and  virtual  prototypes  to  be  developed  [Unmanned 
Aerial  Vehicle  (UAV),  Javelin  Anti-Tank  Missile,  RAH-66  (Comanche)  helicq)tn,  AH- 
64D  Apache  Longbow  Attack  Helicopter,  Armored  Chm  System  (AGS)]. 

•  Leverage  FY93  efforts  to  evaluate  a  Special  Access  Program  (SAP)  in  DIS  on  a  local 
area  network  to  define  (1)  SAP  /  Top  Secret  communication  requirements  on  a  wide 
area  network,  (2)  facilities  upgractes,  and  (3)  procedures  for  experiments  at  BDS-D 
facilities. 

IJt  Scque. 

The  A2  ATD  Phase  2  Delivoy  Order  (Figure  1.2-1)  will  be  upgrading,  modifying,  and/or 
buildiiig  "soldier-in-the-loop"  simulators  and  virtual  prototypes  of  the  M2/M3A3  Bradley 
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Hghting  Vehicle,  the  Non-Line  of  Sight  (NLOS-CA)  missile  system,  the  Line  of  Sight  Anti- 
Tank  (LOSAT)  missile  system,  the  Unmanned  Aerial  Vehicle  (UAV),  the  JAVELIN  anti-tank 
missile  system,  the  RAH-66  Comanche  helicopter,  and  the  AH-64D  Apache  Longbow  Attack 
Helicq)ter.  Various  combinations  of  these  simulators  linked  through  a  DIS  long  haul  network 
win  perform  five  separate  experiments,  (me  per  fiscal  year  quarter,  beginning  with  third  quarter, 
FY  94  and  ruiming  through  the  end  of  FY  95.  The  modification  and  upgrade  for  four  Ml  A2 
simulators  and  tlm  conduct  of  experiment  1  at  the  Mounted  Warfare  Test  Bed  at  Ft  Knox, 
Kentucky  ate  part  of  Phase  1  of  the  A2  ATD  program  and  are  not  part  of  this  study,  except  for 
future  modifications  to  these  simulators  that  are  recommended.  Generally  speaking,  the 
simulator  upgrades  addressed  include: 

•  Use  level  two  image  generation. 

•  Accommcxlate  DIS  2.0  protocols,  3rd  draft. 

•  Meet  all  verificatitm,  validatitm,  and  accreditaticm  criteria  established  by  AMSAA. 

•  Suf^xxt  participati(ni  in  classified  (Secret  level)  experiments. 
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Sites  associated  with  the  various  experiments  will  be  connected  via  the  Defense  Simulation 
Internet  (DSI),  utilizing  DIS  Protocol  Data  Units  (PDUs).  The  physical  connections  typically 
are  T-1  lines,  with  either  Ethernet  tv  Fiber  Distributed  Data  Interface  (FDDI)  serving  as  the 
local  network.  Local  netwtnks  will  use  DIS  PDUs,  however  SIMNET  compatible  simulators 
may  be  linked  via  a  Cell  Adapter  Unit  (CAU).  Sites  examined  as  part  of  this  study  and  tl% 
associated  possible  numbers  and  types  of  simulators  are  shown  in  Table  1.2-1. 

Table  1,2>1  Simulator  Distribution 


Simulator 


M1A2 


M2/M3A3  (V2/4 


NLOS-CA 


UAV 


LOSAT 


AH-64D 


RAH-66 


Javelin 


AGS 


AVTB 

Ft.  Benning 

i 

(V2 

0/1 

0/1 

0/1 

0/1 

0/1/2 


2/lA) 


0/1/2 


2  A2  ATD  Delivery  Order. 

2.1  OveraD  Objectives. 

The  purpose  of  the  A2  ATD  is  to  develq)  and  demcxistrate  a  verified,  validated,  and  accredited 
I^  dqpatality  to  su(q)ort  anti-armor  weapon  system  virtual  prototyping,  ccmcept  f(»mulati(m, 
requirements'  definition,  effectiveness  evaluation,  and  mission  area  analysis  on  a  combined  arms 
battlefield  at  the  Battalion  Task  Ftnce  or  Brigade  level.  Specific  technical  objectives  include: 


DenxHistrate  DIS  as  an  evaluation  tool  and  verify,  validate,  and  accredit  simulators  used 
in  A2  ATD  experiments,  semi-automated  forces,  and  the  BDS-D  simulation. 
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•  Develop,  demonstrate,  and  document  techniques  /  analytical  tools  to  evaluate  the  causes 
of  simulation  outcomes. 

•  Demonstrate  the  linkage  of  constructive  models  (Janus)  to  DIS. 

•  Demonstrate  upgraded  virtual  prototypes  (M1A2,  M2/M3A3,  NLOS-CA,  LOSAT),  and 
virtual  i»ototypes  to  be  developed  (UAV,  Javelin,  Comanche,  /^lache  Longbow,  AGS). 

•  Leverage  FY93  effort  to  evaluate  a  SAP  program  in  DIS  on  a  local  area  network  to 
define  (1)  SAP  /  Top  Secret  communication  requirements  on  a  wide  area  network,  (2) 
facilities  upgrades,  and  (3)  procedures  for  experiments  at  BDS-D  facilities. 


2^  Simulator  Paiticiiiants. 

Nine  distinct  types  of  simulators  will  participate  in  the  Phase  2  experiments.  This  includes  the 
Abrams  Ml  A2,  the  Bradley  M2/M3A3  (Infantry  Fighting  Vehicle-IFV)  /M3A3  (Cavalry 
Fighting  Vehicle-CFV),  the  Non-Line  of  Sight  (NLOS-CA)  system,  the  Unmanned  Aerial 
Vehicle  (UAV),  the  Line  of  Sight  Anti-Tank  (LOSAT),  the  Apache  Longbow  (AH-64D),  the 
Comanche  (RAH-66),  the  Javelin,  and  the  Armored  Gun  System  (AGS).  Each  simulator  will 
either  be  developed  (if  one  does  not  exist)  or  enhanced  to  the  following  general  specifications: 

•  Level  two  image  generation. 

•  Accommodate  DIS  2.0, 3rd  draft 

•  Meetallvoification,  validatitHi,  and  accreditatitHi  criteria  established  by  AMS AA. 

•  Ability  to  participate  in  classified  (Secr^  level)  experiments. 


23  Experiment  Descriptions. 

Five  experiments  are  planned  during  Phase  2.  They  are  scheduled  approximately  one  per 
quarter  arxl  will  utilize  the  simulator  elements  defined  in  Table  2.3-1  (the  7  Indicates  simulator 
quantity  options). 
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Table  23-1  Simulator  Requirements 


SIMULATOR 

EXPERIMENT# 

2  3  4  5  6 

M1A2 

4 

4 

4 

4 

M2/M3A3 

1/2/4 

1/2/4 

1/2/4 

NLOS-CA 

1 

1 

1 

UAV 

1 

1 

1 

LOSAT 

1/2 

1/2 

1/2 

AH-64D 

1/2 

1/2 

RAH-66 

1/2 

1/2 

Javdin 

1/2 

AGS 

1/2 

Experiments  2-5  will  be  a  scenario  vignette  from  the  High  Resolution  Scenario  29  (HRS  29) 
which  has  been  developed  for  heavy  forces  anti-armor  we^ns  evaluation  experiments.  This 
will  be  conducted  on  a  South  West  Asia  terrain  reinesentation.  Experiment  6  will  be  a  scenario 
(or  vignette)  developed  for  Riq)id  F(»ce  Projection  Initiative  evaluation  called  High  Resolution 
Scenario  33  (HRS  33).  This  will  be  conducted  on  a  CXiba  terrain  representation. 

2A  Faciiities. 

Execution  of  the  above  experiments  will  require  close  coordination  of  a  nuniber  of  different 
sites.  The  Mounted  Warfare  Test  Bed  (MWTB)  located  at  Ft.  Knox  will  serve  as  the 
cornerstone  fra:  the  experiments.  This  site,  in  addition  to  providing  various  simulators,  will 
ptovi^  required  support  equipment  such  as  data  logging  and  analysis,  ModSAF,  scenario 
command  and  control  structure,  cranbat  sui^)ort  and  service  support  elements,  etc.  Other 
potential  sites  that  may  participate  (depending  upon  options  chosen)  include  the  Aviation  Test 
Bed  (AVTB)  at  Ft  Rucker;  Ft.  Benning;  Tank  Autonx>tive  Command  (TACOM),  Warren,  MI; 
Missile  Command  (MICOM),  Huntsville,  AL;  Crew  Station  Research  &  Development  Facility 
(CSRDF)  NASA  Ames;  the  Simulator  Training  Research  Advanced  Testbed  for  Aviation 
(STRATA)  at  the  Army  Research  Institute  (ARI)  Field  Unit  at  Ft  Rucker,  the  McDotmell 
Douglas  Helicq)ter  Conq)any  (MDHQ  Simulation  Laboratory,  and  the  Sikorsl^  Simulation 


Laboratory.  Table  2.4-1  shows  the  simulators  being  provided  by  each  site  (the  T  indicates 
simulator  options): 


Table  2A-1  Simulator  Distribution 


Simulator 

MWTB 

AVTB 

Ft.  Benning 

TARDEC 

NDCOM 

Sikorsky 

MDHC 

(X. 

g 

Vi 

u 

STRATA 

1 

tmm 

6/i 

(Vi 

IWiafJi 

6/1 

(VI 

6/1 

fnsv 

lijOHli 

6/1 

■■■ 

HlHi 

■■■ 

1 

6/1 

mm 

i&SB 

3  Study  Methodology  /  Approach. 

The  study  api»oach  has  two  elements.  The  first  element  is  a  data  collection  process.  The 
second  elemearis:^  methodology  for  evaluating  technical  performance,  risk,  and  cost  options  of 
the  various  simulators.  It  is  these  assessments  that  will  drive  the  recommended  approach  for 
NLOS-CA  simulator  support  to  Fhase  2  of  A2  ATD.  Steps  associated  with  each  element  are  as 
follows: 

Element  One: 

•  Gather  data  on  specific  simulators. 

•  Examine  the  functional  requirements  for  each  simulator. 

•  Examine  the  W&A  plan  for  each  simulator. 

•  Determine  various  options  for  each  simulator.  This  includes  using  existing  simulators, 
modifying  existing  simulators,  and  building  new  simulators. 

•  On  the  basis  of  the  above  steps,  develop  a  Scope  of  Work  (SOW)  for  each  simulator  as 
a  means  of  collecting  information  on  the  technical  approach,  schedule,  work  breakdown 
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structure  (WBS),  and  cost.  This  typically  applies  to  simulators  that  are  under  the 
ccmtrol  of  other  companies,  government  agencies,  etc. 

•  Using  the  responses  received  from  the  various  SOWs  examine  each  approach  and,  for 
each  simulator,  select  the  most  cost-effective  approach.  The  process  and  criteria  used 
for  'cost-effective'  is  discussed  below. 

Element  Two: 

•  Using  the  detailed  information  pertaining  to  the  preferred  approaches,  develop  a  final 
program-level  schedule;  WBS;  cost;  and  assun:q>tions  and  limitations  document. 

•  Report  findings  /  recommendations  in  a  final  report. 


Figure  3-1  illustrates  the  study  methodology  /  approach. 


Figure  3-1  Study  Methodology  /  Approach  (1  of  2) 
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THIS  APPLIES  TO  ALL  OF  PHASE  TWO 


Figure  3*1  Study  Methodology /Approach  (2  of  2) 


3.1  Assumpticms. 

•  CAU  SW  and  HW  (specifications)  will  be  developed  under  another  delivery  order  and 
available  for  use  on  A2  ATD. 

•  C3U  SW  and  HW  (specifications)  will  be  developed  under  another  delivery  order  and 
available  for  use  on  A2  ATD. 

•  DIS  conqratible  Stealth  and  associated  PVD  will  be  (teveloped  under  another  delivery 
ordo:  and  available  for  use  on  A2  ATD. 

•  ModSAF  will  be  developed  under  another  delivery  order  and  available  for  use  on  A2 
ATD. 
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Data  collection  methodologies  (e.g.,  DISAT)  developed  during  Phase  1  will  be 
sufficient  and  available  for  Phase  2. 


•  DIS  compatible  Session  Manager  (with  at  least  the  functionality  of  the  current  SIMNET 
Management,  Command,  and  Control  System)  will  be  developed  under  another  delivery 
order  and  available  for  use  on  A2  ATD. 

•  The  Baseline  simulator/simulation  locations  during  A2  ATD  are  as  listed  in  Table  3. 1-1: 

Table  3.1*1.  Baseline  Simulator/Simiilation  Locations 


M1A2 

4 

M2^A3 

2 

2  1 

LOSAT 

2 

AGS 

2 

f.y :  V.'AYf 

■■■■■■ 

2 

2 

1  Javelin 

2 

1  l»  1  — 

2 

lUAV 

1 

iModSAF 

1 

IDataLoKser 

1 

1 

I 

DSI  Gateway  /  CIU 

1 

1 

Janus 

1 

Sesskm  Manaaer 

1 

PVD 

1 

1 

1 

1 

•  DSI  network  is  established  at  each  site  involved  in  the  experiment  and  is  provided  as 
Government  Furnished  Equipment  (GFE)  /  Government  Furnished  Information  (GFI). 

•  Data  Logging  will  occur  at  all  participating  sites. 

•  Data  Reduction/Analysis  for  all  experiments  will  occur  at  the  MWTB. 

•  Pre-test  activities  are  three  weeks  in  duration. 

•  Test  activities  are  three  weeks  in  duration. 

•  Government  will  provide  on-site  Janus  training  to  site  persoimel. 

•  Janus  software  will  be  [Movided  as  GFL 

•  Simulator  develr^iers  have  included  in  their  estimates  training  for  site  personnel.  This 
training  vnll  be  conducted  during  rm-site  integration. 


Essential  Etoments  of  Analy^CEEA). 

The  genera!  process  followed  fcn^  evaluating  alternative  simulator  apim}aches  was  a  series  of 
Subject  Matter  Expert  (SME)  reviews,  where  a  consensus,  based  upon  the  information 
presented,  was  reached.  The  results  include  the  preferred  simulator  approach  as  well  as  the 
rational  (with  supporting  documentation  as  t^licable)  for  its  selection. 

This  apinoach  allows  interested  SMEs  to  examine  the  available  data,  make  knowledgeable 
estimates  when  data  are  sparse,  interact  with  one  another  to  gain  consensus,  and  document  the 
decisiott^  process. 

Examples  of  the  type  of  criteria  examined  iiK^luded  (in  no  particular  order  or  implication  of 
importance): 

•  Does  the  system  meet  the  A2  ATD  requirements? 

-  Experiment? 

Scenario  Requirements? 

-  Technical? 

IG  Specifications 
W&A  per  AMS  AA  plans 
DIS  2.0  3td  Draft 
Classified  Processing 

Soldier-Machine  Interface  (SMI)  Representation 

•  What  is  the  level  of  risk  for  this  approach? 

-  SW  Technical  Risk 

-  HW  Technical  Risk 

-  Schedule  Risk 

•  Does  the  simulator  schedule  impact  the  program  schedule? 

•  Is  the  design  flexible? 

-  Hardware  flexibility 
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-  Software  flexibility 

•  What  is  the  simulator’s  long-term  availability? 

•  What  is  the  total  cost? 

-  Labor  Costs  (Man  years  and  $) 

-  Travel  Costs.  ($) 

-  Material  Costs  ($) 

-  Computer  Costs  ($) 

•  At  what  site  will  the  simulator  be  located  for  the  e}q)eriments? 


Conclusions. 

The  conclusions  of  the  NLOS-C  A  study  have  been  broken  down  into  two  categories: 
Simulators  and  Answers  the  EEA. 

33.1  Simulators. 

For  the  NLOS-CA  simulators  to  support  A2  ATD  there  ate  hardware  and  software  i^grades 
required.  New  software  needs  to  be  developed,  to  support  WA,  upgrade  the  FOG-M  missile 
dynamics,  and  to  simulate  the  UAV.  Additional  hardware  is  required  to  upgrade  the  host 
computer  processing  power  and  the  Computer  Image  Generators. 

333  Answers  to  the  EEA. 

Question:  "Does  the  system  meet  the  A2  ATD  requirements?" 

AnswCT:  The  NLOS-CA  simulators  meet  the  requirements  of  the  experiments  and  scenarios. 
PM  NLOS-CA  is  assisting  in  defining  their  requirements  for  simulators,  resulting  in  them 
being  die  same  as  A2  ATD.  Tl»:  simulators  will  have  level  n  CIGs  with  databases  correlated 
with  other  A2  ATD  databases  for  visual,  thermal,  radar,  and  radio  spectrums.  The 
recommended  devices  will  be  W&A'd  by  AMSAA,  and  then  configuration  managed  by  Loral. 
All  opti(»is  that  were  considered  would  have  been  DIS  compatible  and  therefore  this  was  not  a 
(fiscriminator.  Clashed  pxx^ssing  was  considered  within  the  realm  of  removable  media  and 
intrusion  detecticm.  The  requiremaits  for  each  SAP  are  unique  and  could  not  be  evaluated. 
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It  was  desired  to  provide  an  accurate  representation  of  the  SMI  for  the  simulators.  None  of  the 
recommended  simulators  have  been  compromised  in  this  area.  Certain  options  would 
con^vomise  the  SMI  representation  and  were  not  favorably  considered  because  of  the  potential 
of  corrupted  data  as  a  r^ult  of  using  these  devices. 

Question:  "What  is  the  level  of  risk  for  this  approach?" 

Answer  All  of  the  options  presented  in  this  study  were  evaluated  for  cost,  performance,  and 
schedule  risk.  It  was  determined  that  upgrading  the  existing  devices  has  the  least  risk. 

Quezon:  "Is  the  design  flexible?" 

Answer  Flexibility  of  the  design  was  accommodated  for  all  of  the  recommended  systems. 
These  devices  will  be  documented  and  configuratirai  managed  so  that  W&A  variance  as  a 
result  of  upgrades  can  be  assessed  readUy  and  rapidly.  The  major  expense  is  for  establishment 
of  the  baseline  configuration  for  BDS-D. 

Question:  "What  is  the  simulattnr's  long-term  availability?" 

An.swer  Another  concern  is  the  long-term  availability  of  the  simulators  for  other  BDS-D 
«cperiments.  There  is  some  risk  that  the  software  configuration  would  change  between 
experimraits,  and  thereftxe  yield  invalid  data.  Loral  Configuration  Nfiinagement  will  ensure  that 
this  does  not  occur. 

Question:  "What  is  the  total  cost?" 

Amiwer  Costs  have  been  included  in  each  of  the  above  sections  and  summarized  in  Section 
4.6.1.  It  must  be  enq)hasized  that  the  cost  are  RQMs  and  that  costs  from  government  agencies 
are  not  directly  accessible  by  Loral. 

Question:  "At  what  site  will  the  simulator  be  located  for  the  experiments?" 

AnswCT:  The  most  cost  effective  manner  for  conducting  A2  ATD  will  be  to  limit  the  sites  to  the 
MWTB  and  AVTB.  Any  other  solution  adds  costs  to  the  program. 
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Non-Line  of  Sight  (NLOS-CA)  /  Unmanned  Aerial  Vehicle  (UAV). 


4.1  Vehicle  Descr4>tion. 

The  Non-Line  of  Sight-Combined  Anns  we^n  system  is  a  highly  mobile  and  lethal  addition 
to  the  U.S.  Anny  war  fighting  cipd)ilities  that  defeats  armor,  rotary-wing  aircraft,  and  high- 
vahie  targets.  The  system  allows  the  Maneuver  Brigade  Commander  to  extend  his  battle  space, 
attack  enemy  forces  at  greater  ranges,  and  assist  in  shaping  the  direct  fire  battle. 

The  NLOS-CA  system  consists  of  a  fiber-optic  missile,  a  High  Mobility  Multi-Purpose 
Wheeled  Vehicle  (HMMWV)  mounted  fire  unit  containing  a  two  man  crew  (gunner  and 
driver).  It  will  support  future  contingency  force  operations  with  precision  long-range 
engagement  of  armor,  helicopter,  and  other  high-value  targets.  Target  cueing  is  achieved 
{nimarily  via  target  handover.  Once  onnmanded  to  fire,  the  soldier  launches  the  missile  which 
aitomatically  flys  to  the  target  area.  During  flight,  a  jam-proof  fiber-optic  data  link,  dispensed 
fi?(»n  the  rear  of  the  missile,  provides  two-way  communication  with  the  craitrol  ccmsole  located 
(HI  the  HMMWV.  Using  the  crmtrol  c(Hisole,  the  gutmer  views  the  battlefield  as  seen  by  the 
missile's  imaging  infrared  (h  TV  camera  and  selects  the  highest  priority  target  for  missile  track 
and  kill.  Figure  4.1-1  is  an  illustration  of  tlK  NLOS-CA. 


F^^re  4.1-1  NLOS-CA 


Tbe  UAV  will  {sovide  the  anny  commander  the  ability  to  recmmoiter  enemy  tenitory  to  at  least 
ISO  km  beymid  the  forward  line  of  own  troops  (PLOT)-  The  UAV-Short  Range  (U  AV-SR)  is 
die  baseline  for  the  family  of  UAVs,  which  also  includes  close  range,  vertical  takeoff  and 
landing,  medium  range  and  endurance.  The  UAV-SR  will  carry  a  payload  that  wiU  include 
daylight  television,  and  forward  looking  infrared  systems  for  nighttime  and  low-light-level 
reconnaissance.  The  UAV  will  give  the  commander  virtually  an  all-weather  reconnaissance 
capability,  plus  the  added  features  of  immediate  response.  The  UAV  will  have  a  dash  speed  in 
excess  of  1 10  knots  and  cruise  or  loiter  speed  of  less  than  60  knots.  The  SR  will  stay  aloft 
eight  to  12  hours  while  {xoviding  near  real-time  information  under  both  day  and  night  imaging 
conditions.  Figure  4.1-2  is  an  illustration  of  the  UAV-SR. 


Figure  4.1-2  UAV-SR 


4.2  NetwtnriEed  SimulatcM'  Description  (Cnrrent). 


Hie  NLX)S-CA  simulator  provides  a  two  station  (driver  and  gunner)  mockup  of  the  HMMWV 
cid>.  Four  large  projection  screens  display  the  out-the-window  views  as  seen  by  the  crew.  This 
is  provided  by  a  four  channel  ESIG  2000  image  generator.  The  gunner’s  station  provides  the 
crew  meniber  with  a  nine  inch  monochrome  monitor  which  displays  a  two  dimensifwifll  map  of 
die  local  area.  In  additimi,  he  has  control  panels  on  each  ude  of  the  display,  along  with  a  left 
and  r^  hand  amtroller.  The  controllers  are  used  by  the  gunner  to  both  choose  targets  before 
firing  and  aftn:  firing  to  guide  die  missile  to  its  intended  tar:^L  Once  a  missile  is  launched,  dw 
monodnoine  di^lay  i»ovides  teal  time  seeker  video  (TV  or  FUR)  to  the  gunner  to  facilitate 
manual  guidance.  Guidance  may  be  either  manual  w  automatic. 


During  the  A2  ATD  Delivery  Order  one  NLOS-CA  will  undergo  software  modifications  such 
thm  it  will  reflect  die  capabilities  of  an  Unmanned  Anial  Vehicle  (UAV).  Modificaticxis  will 
include  redefiniticm  of  the  switchology,  missile  flight  dynamics  changes  to  reflect  UAV  flight 
dynamics,  aad  sensor  payload  changes  to  reflect  a  UAV  payload.  Other  fidelity  modifications 
will  be  made  as  required. 

43  Experimrat  Conflguratikm  (Requirement). 

Using  the  above  described  NLOS-CA  simulator  as  a  baseline,  software  modifications  will  be 
made  to  the  system  to  accommodate  the  representation  of  a  UAV.  In  addition,  the  resulting  two 
simulators  (NLOS-CA  and  UAV)  will  undergo  additional  fidelity  /  accuracy  upgrades  which 
will  indtkle: 

•  Accommodate  DIS  2.0, 3rd  draft 

•  Meet  all  verificatirm,  validation,  and  accreditatitm  criteria  established  by  AMS AA. 

•  Ability  to  participate  in  classified  (Secret  level)  experimmts. 

4.4  W&A  Reqniremoits. 

To  date  the  W&A  requirements  fwNLOS  are  bdng  defined  AMSAA.  It  is  eiqiected  that 
they  will  include  vulnerability,  target  acquisitirm,  delivery  accuracy,  letiiality,  mblnlity,  and 
simulator  fidelity  issues.  InadditiQnthesimulat(»’willbee;q)ectedtomeettheA2  ATD  genual 
requirements  of  a  level  two  image  generator,  su^^Kxt  DIS  2.0  (3rd  draft),  and  the  ability  to 
particqMde  in  classified  (Secret  level)  e}q)aimeats. 

43  NLOS-CA/UAV  Simulator  Modificatfams. 

43.1  Tedmkal  Description. 

The  baseline  NLOS-CA  simulator  will  be  upgraded  to  provide  higher  fidelity  in  the  areas  of 
vehicle  (fynamics,  missile  (tynamics,  and  ccnmnunicatitms;  wiU  be  noodified  to  use  DIS  PDUs; 
and  win  be  upgraded  with  new  visual  databases. 


Host  Scrflware. 


The  NLOS-CA  simulaticm  host  software  will  be  modified  to  in^vove  own  vehicle  mndeling  to 
inqxove  the  fidelity  of  the  acceleration,  velocity,  and  turning  modeling.  A  new  GFI  six  degree 
of  fieedom  Fiber-Optic  Guided  Missile  (FOG-M)  morfel  will  replace  the  baseline  model  and  be 
integrated  into  the  systenL  Hnally,  after  GFI  visual  databases  are  received  and  installed,  the 
ground  vehicle  clamping  previously  required  will  be  removed  and  data  will  be  modified  to 
prc^)etly  handle  visual  models  available  inihe  database. 

4  J.1,2.  Image  Generator. 

The  existing  ESIG  2000  image  generator  will  be  upgraded  with  additional  sensor  processing 
hardware  to  in^prove  the  visual  fidelity  of  the  FOG-Ms  Infira-Red  and  Day  TV  sensor 
simulatitMis. 


4.5.13.  IG  Datobase. 

Hie  existing  ESIG  2000  image  generator  will  be  upgraded  with  GFI  visual  databases  for  South- 
West  Asia  and  Cuba.  System  testing  will  be  p^rxmed  to  ensure  compatibility  with  these  new 
databases. 

43.1A  Crew  SheD  Hardware. 

To  provide  a  DIS  ccmqiliant  radio  simulation,  the  baseline  CB  radio  configuratirm  will  be 
iqilaced  witti  toe  SINCGARS  radio  simiilatitm  described  in  Section  5.12  of  this  document 

43.13.  Boat  Conquiler  Hurdware. 

In  the  VME  hostccm^Hiter,  higher  tfarouglqxit  processors  wiU  replace  toe  baseline  processors  to 
siqipoft  toe  software  required  to  inqirove  the  fidelity  of  missile  and  vehicle  modeling. 

43.13.  DIS  Interface. 

Throvi^iout  the  baseline  software,  the  goieration  of  SIMNET  PDUs  will  be  converted  to  DIS 
PDUs. 


ijsa 


Syston  Integration. 


The  develc^mient  and  initial  integratkm  of  the  software  and  host  conpiter  modifications  will  be 
performed  in  the  ADST  System  Development  Facility  (SDF).  The  initial  integration  jnrocess 
will  be  performed  in  as  many  discrete  steps  as  practical.  This  will  limit  the  number  of  new 
hardware  os  software  items  per  step  so  that  problem  isolation  is  facilitated 

Upon  con^)leti<»i  of  initial  integration  in  Orlando,  system  integration  with  the  crew  shell 
hardware  and  Image  Generator  will  be^perfotmed  at  the  AVTB. 

4.53  System  Testii^ 

Full  system  testing  will  be  performed  at  the  AVTB  following  the  completion  of  integration. 
Testing  will  verify  that  the  system  operates  as  required 

43.4  W&A. 

W&A  will  be  an  (m-going  process  conducted  throughout  software  development  This  will 
include  examination  of  ^stem  ledtality,  vulnerability,  mobility,  and  fire  control  A  final  W&A 
test  will  be  conducted  on  site  once  the  kit  is  installed  and  tested.  This  will  insure  jvoper  fit 
fmm,  and  function  of  the  simulate  for  the  experiments. 

4.6.  Recmnmeiidatknis. 

It  is  recommended  that  the  two  existing  NLOS-CA  simulators  be  modified  to  meet  the  A2  ATD 
requiiements  as  outlined  above;  and  that  a  UAV  software  load  be  developed  which  will  allow  an 
NLC^-CA  simulator  to  functirm  as  a  UAV  simulator. 

4.6.1  Simulator  Costs. 

The  upgrades  to  NLOS-CA  simulators  is  estimated  to  be  $0.13M  in  hardware  for  the  host 
coaqmter  and  OG,  with  an  additional  $0.3M  in  software  costs  for  a  total  cost  of  $0.43M.  The 
UAV  strftware  costs  are  estimated  to  be  $.08M  and  $0.1M  in  hardware  for  a  total  UAV  cost  of 
$0.18M.  The  total  cost  to  provide  the  NLOS-CAAJAV  is  $0.61M. 
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4.6.2  Simulator  Scbedute. 


The  NLOS-CA  simulatcu*  must  be  available  for  experiment  2,  which  is  currently  scheduled  for  3 
-  28  October  1994.  These  nKxlificadoas  are  estimated  to  be  6  months  in  duration.  See  the 
inrogram  schedule  in  Section  9. 


5  Environment 

The  execution  of  an  experiment  involves  more  than  just  the  manned  simulators,  A  complete 
analytic  environment  needs  to  be  formed  to  support  the  studies.  This  includes  elements  such 
as: 


•  ModSAF.  which  allows  for  the  play  of  unmanned  (machine  intelligent)  weapon 
systems. 

•  natfl  T  oyyiny  which  allows  foT  Collection  of  network  traffic  (and  hence  information)  on 
all  simulation  evoits. 

•  5>es.sion  Manager,  which  allows  inititttion  of  an  experiment  as  well  as  simulating  combat 
suf^XHt  and  combat  service  support  elements. 

•  Stealth  simulators,  which  allow  for  unobstructed,  unobserved  viewing  of  the  virtual 
battlefield. 

The  networit  architectures  for  the  experiments  are  included  in  Section  6. 

Othn  systems  /  data  coUectitHi  methods  may  also  be  employed  as  part  of  the  experiment 
oiviiQiiment  and  will  be  site  dependent  Examples  of  this  would  be  video  taping  of  crews, 
manual  data  logging,  etc. 


5.1  Databases. 

5.1.1  An^roach. 

BDS-D  assets  that  will  be  modified  or  upgraded  to  support  the  A2  ATD  experiments  will  be 
have  either  an  Evans  &  Sutherland  CIG  2000  (E  SIG  2000)  or  SGI  Onyx  as  CIGs.  The 
databases  for  bodi  of  these  CIGs  will  be  developed  concurrently  for  Experiment  2  (SWA)  and 
Expetimeitt  6  (Cuba).  The  source  format  will  be  SIOOO  and  SIF  with  specific  conversions  for 
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the  two  above  named  QGs.  Moving  models  will  also  be  developed  for  both  CIG 
ctHifigurations  only  CHice,  integrated  at  the  SDF.  and  then  disseminated  to  the  MWTB,  AVTB 
and  other  expoimental  sites  as  required. 

As  mentioned  in  Secticm  4.1,  the  first  19  models  for  the  Onyx  system  will  be  developed  for 
Experiment  1 .  There  presently  is  estimated  to  be  45  models  required  to  support  all  of  the 
experiments.  The  remaining  26  models  for  tltt  Onyx  CIG  will  be  developed  for  Phase  2  of  A2 
ATD. 

Presently  the  onI/*E&S  CIG  2000  operating  in  the  BDS-D  environment  is  for  the  NLOS-CA 
simulator.  The  following  models  are  being  {sovided  as  part  of  this  program: 

•  MlAl 

•  M2/M2A2* 

•  T-72 

•  BMP-1 

•  HMMWV 

•  AH-64A 

•  MI-24 

Model  maifced  with  an  *  is  not  required  for  A2  ATD,  therefore  39  new  models  will  have  to  be 
develqred  by  E&S.  Due  to  the  software  architecture  of  the  E&S  systems,  each  new  database 
requiies  die  integration  of  existing  moving  models  which  causes  a  small  delta  in  cost  to  move 
diese  models. 

Table  5.1.1-1  lists  the  known  moving  model  requirements  for  A2  ATD. 
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Table  5.1.1-1  A2  ATD  Entity  Requirements 
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Table  5.1.1-1  A2  ATD  Entity  Requirements  (Cont.) 


Entity  M1A2  Ex.  Ex.  Bradley  LOSAT  Ex.  Ex.  Ex.  Ex. 

Detection  1  2  Detection  Detection  3  4  5  6 

Tests  Tests  Tests 


It  is  assumed  that  the  detection  tests  for  the  AGS,  NLOS-CA,  Javelin,  AH-64D,  and  RAH-66 
will  have  the  same  model  requirements  as  LOSAT  and  that  additional  models  will  not  be 
required. 

5.1.1.1  E&S  2000. 

The  following  systems  will  use  the  E&S  2000  system: 

•  ARWA  ( AH-64D  and  RAH-66) 

•  NLOS-CA 

5.1.2  Cost 

5.1.2.1  Smith  West  Asia  (SWA)  Database. 


The  SWA  database  will  be  provided  for  the  VBTA_Works™  Image  Generator  as  part  of 
Phase  One  and  will  be  GFE  to  Phase  Two.  Under  I%ase  two,  this  database  will  need  to  be 


converted  and  correlated  to  run  on  the  Evans  and  Sutherland  ESIG-2(XX)  Image  Generator  to 
I»ovide  a  seamless  visual  appearance  for  NLOS-CA  and  the  ARWA.  The  following  tasks  and 
associated  costs  will  be  necessary  to  provide  these  upgrades: 

5.1  J.1.1  SWA  Model  Development 

A  total  of  45  moving  models  are  requited  to  support  experiments  2-6.  Of  these,  19  moving 
models  are  being,  provided  as  GFE  from  A2  ATD  Phase  One.  This  leaves  26  models  remaining 
to  be  developed.  These  models  will  be  developed  in  S- 1000  format  prior  to  conversion  to 
ESIG-2000  format.'  Thexosttfor  developing  the  26  models  will  be  $0.1SM.  Cost  savings  will 
be  realized  if  some  of  the  remaining  26  mo^ls  can  be  provided  from  the  LOS  AT  program  as 
GFE. 

5.1.2.1  SWA  Terrain  Database  Converslon/Correlation. 

The  existing  SWA  database  S-1000  source  will  be  processed  through  a  variety  of  methods  to 
provide  a  polygonal  correlated  replica  of  the  SWA  database  in  a  format  compatible  with  the 
ESIG  2000.  The  conversion/correlation  methods  will  range  from  use  of  software  automated 
tools  to  hand-editing  of  database  features.  Care  will  need  to  be  taken  to  optimize  ESIG-2000 
scene  generation  efficiency  while  still  realizing  a  correlated  product.  Woiic  has  already  begun 
in  this  regard  on  Phase  One  of  A2  ATD  through  a  systems  engineering  task  to  assure 
interoperabili^  between  all  A2  ATD  simulators.  Additionally,  Loral  is  factoring  the  visual 
system  performance  capability  of  the  CCTT  simulator  systems  into  database  design  to  provid'r^ 
compatible  databases  for  each  program.  One  of  the  assumptions  of  the  database  conversion 
task  is  that,  the  Application  Program  Interface  (API)  being  developed  as  a  tool  to  assist 
conversitm  between  the  Gose  Combat  Tactical  Trainer  (CCTT)  and  S-1(XX)  databases  by  the 
CCTT  program,  is  provided  to  A2  ATD  as  GFE.  Included  in  the  cost  for  this  effort  is  funding 
to  purchase  COTS  database  development  and  conversion  software  tools.  The  cost  for 
conversion  and  correlation  of  the  SWA  database  will  be  $0.08M. 

5.1JLU  Seamless  Terrain  Environment  Integration. 

During  final  integration  of  any  set  of  dissimilar  databases,  there  will  always  be  some 
incongruencies.  To  complete  the  integration  of  a  seamless  virtual  terrain  environment  between  a 
SWA  database  developed  in  S-IOCX)  and  the  same  database  converted  and  correlated  to  run  on 
ESIG-2000,  Loral  will  provide  database  engineering  support  for  fine-tuning  database 
correlation  between  the  S-1000  version  and  the  ESIG-2000  version.  The  cost  of  this  task  will 
be  $0.008M.  SWA  database  total  conversion  costs  will  be  $0.238M. 
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5.1.2J 


Cuba  Database. 


The  Cuba  database  will  need  to  be  developed  firom  scratch  to  run  on  the  VISTA- Works  visual 
system  in  S- 1000  f<»inat  since  no  other  Cuba  database  exists.  In  addition  to  initial  development 
of  this  database  into  S-1000  format,  this  database  will  need  to  be  converted  and  correlated  to  run 
on  the  Evans  and  Sutherland  ESIG-2000  Image  Generator  to  provide  a  seamless  visual 
{qypearance  for  NLOS-C  A  and  the  ARW  A.  The  following  tasks  and  associated  costs  will  be 
necessary  to  provide  these  upgrades: 

5.1.2.2.1  Cuba  Database  Development 

The  first  step  in  providing  a  Cuba  database  will  be  to  develop  the  database  using  Defense 
Mapping  Agency  G^MA)  source  data  and  other  digital  source  data  provided  as  GFE  as  well  as 
other  sources.  The  cost  for  developing  the  database  will  be  $0.25  Million. 

5.1.2.2  J  Cuba  Model  Develq[»nent 

All  45  moving  models  required  to  support  experiments  2-6  will  exist  as  by-products  of  the 
SWA  database  develr^ment  and  conversion  effort  and  will  be  provided  as  GFE.  Integrating 
these  models  into  the  Cuba  database  will  be  a  simple  matter  relative  to  the  effort  to  build  them 
from  scratch.  The  cost  of  integrating  these  models  into  the  Cuba  database  will  be  SO.OOSM. 

5.1.2.2.3  Cuba  Terrain  Database  Conversion/Correlation. 

The  Cuba  database  which  will  be  built  under  the  "S-1000  Cuba  Database  Development”  task 
will  be  processed  through  a  variety  of  methods  to  provide  a  polygonal  correlated  replica  of  the 
Cuba  database  in  a  format  compatible  with  the  ESIG  2000.  The  conversion/correlation  methods 
will  be  range  from  use  of  software  automated  tools  to  hand-editing  of  database  features.  Care 
will  need  to  be  taken  to  optimize  ESIG-2000  scene  generation  efficiency  while  stiU  realizing  a 
correlated  product  Work  will  leverage  off  of  lessons  learned  during  the  conversion  tasks 
performed  on  Phase  One  of  A2  ATD  to  convert  the  SWA  database.  The  same  systems 
engineering  task  perfrHmed  on  Phase  One  to  assure  interoperability  between  all  A2  ATD 
emulators  wiU  apply  to  this  database  development  and  conversion  as  well.  Additionally,  Loral 
is  factoring  the  visual  system  performance  capability  of  the  CCTT  simulator  systems  into 
database  design  to  provide  compatible  databases  for  each  progranL  One  of  the  assumptions  of 
the  database  conversion  task  is  that,  the  API  being  developed  as  a  tool  to  assist  conversion 
between  CCTT  and  S-1000  databases  by  the  CCTT  program,  is  provided  to  A2  ATD  as  GFE. 
The  same  COTS  database  development  and  conversion  software  tools  used  for  the  SWA 
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conversion  will  be  utilized  on  this  conversion.  The  cost  for  conversion  and  correlation  of  the 
SWA  database  will  be  $0.05M. 


5.1  JL2.4  Seamless  Terrain  Environment  Integration. 

During  final  integration  of  any  set  of  dissimilar  databases,  there  will  always  be  some 
incongruencies.  To  complete  the  integration  of  a  seamless  virtual  terrain  environment  between  a 
Cuba  database  developed  in  S-1000  and  the  same  database  converted  and  correlated  to  run  on 
ESIG-2000,  Loral  will  provide  database  engineering  support  for  fine-tuning  database 
correlation  between  the  S- 1000  version  and  the  ESIG-2000  version.  The  cost  of  this  task  will 
be  SO.OOSM. 

Cuba  database  development  and  conversion  total  costs  will  be  $0J16M. 

Total  costs  to  (oovide  correlated  SWA  and  Cuba  databases,  and  the  required  moving  models  for 
both  the  ESIG-2000  and  the  Vista_Works™  visual  systems  is  $0.554M. 

5.13  Schedule. 

The  database  develqmient  schedule  is  crmtamed  in  Section  9. 

53  S3NCGARS  Radio  Simulator. 

53.1  Actual  Equ^numt 

The  Single-Channel  Ground  and  Airbrnne  Radio  System  (SINCGARS)  provides  commanders 
with  a  reliable,  easily  maintained  combat  radio  fOT  command  and  control,  and  provides  electronic 
counter-countermeasures  against  threat  electronic  warfare.  SINCGARS  configurations  include 
ma]:q>ack,  vehicular  (both  low-  and  high-  power)  and  airborne  models. 

Communications  security  (COMSEQ  is  integrated  in  currently  produced  versions  of  the 
ground  and  airborne  models.  The  SINCGARS  (grates  in  the  30.00  to  87.975  MHz  frequency 
band,  and  utilizes  2320  channels  over  a  range  of  8  to  35  km. 
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5  JL2  Sfannlatfcm  Concept 

The  following  is  a  concept  for  the  development  of  a  digital  radio  simulation  that  can  be  used  for 
new  simulators  and  retrofit  die  existing  SIMNET  and  AirNet  devices.  This  concept  is  based  on 
a  reconfigurable  q^noach  that  allows  an  existing  Soldier-Machine-Interface  (SMI)  to  be 
utilized  to  the  maximum  extent  possible. 

The  SINCGARS  radio  simulator  will  provide  crew  station  intercommunications,  and  a 
SINCGARS  simulations.  The  system  will  digiti^  crew  station  voice  signals  for  compression 
into  the  DIS  2.0x  Transmit  and  Signal  PDUs.  The  system  will  also  decode  and  decompress  the 
received  communication  PDUs  for  playback  in  the  crew  compartment.  The  a^^nopiiate  Soldier- 
Machine  Interface  (SMI)  will  be  replicated  dependent  upon  the  type  of  manned  simulator.  An 
attenuation  model  will  be  integral  to  the  radio  simulation  nxxlule.  This  model  will  determine 
which  radio  signals  will  be  displayed  to  the  crew. 

For  A2  ATD,  all  manned  simulators  and  SAPOR  workstations  should  be  DIS  2.0x  compatible 
and  simulate  SINCGARS  communications.  Of  [nimary  importance  is  the  implementation  of 
"Signal"  POD'S  that  contain  encoded  voice  information.  To  support  this  effort,  the  Ml  A2, 
M2/M3A3,  AGS,  LOSAT,  NLOS-CA,  Javelin  and  ModSAF  woikstadons  will  need 
modifications.  The  recommended  system  is  modular  so  that  various  SW  and  HW  components 
can  be  standardized.  The  radio  simulation  consists  of  four  (4)  components: 

•  SMI  devices 

•  UIO  Module 

•  Radio  Simulation  Module 

•  Audio  Distribution 

5,2,2.!  SMI  Devices  (Figure  5,2,2.1-1). 

In  the  NLOS-CA  simulators  the  firont  panel  of  a  SINCGARS  radio  will  be  used  for  the  SMI. 
This  panel  will  have  the  functional  controls  listed  in  Table  S.2.2.1-1. 
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Table  S^M 


ModSAF  SINCGARS  Radio 


Transmit  Power  Select  Knob 

Selects  ou^t  power  of  the  radio  -  low,  medium,  hi^  and 
Power  An^lifier 

Channel  Select  Knob 

Selects  desired  channel  fw  transmit/receive  -  Manual  Cueing, 
l,2,3,4.5,aiKl6 

Keypad  Display 

LCD  Display  for  signal  strength,  frequency,  etc. 

Function  SelectrKhob 

Selects  radio  functions  -  Off,  and  Squelch  ON,  STB  Y,  LD,  Z- 
FH 

Keypad 

Input  device  for  frequencies,  time  and  keysets  - 12  keys 
active 

Vdiume/Whisper  Knob 

Adjust  volume  omtrol 

Mode  Select  Knob 

Selects  mode  of  transmission  -  SC,  FH,  FH/M 

COMSEC  Knob 

Not  Funcdmial  -  cryptographic  encryption 

Audio  ConiMctor 

Handset  cmmection  terminal  (Active  for  non-vehicular 
installations) 

All  ccmfigurations  use  a  comnKm  UIO  aiKl  radio  simulator. 


5 Universal  input/Ou^Hit  Module. 

The  SMI  (xmtrol  inputs  will  be  hard-wired  to  a  Universal  Input/Output  (UIO)  device  that  will 
ccmveit  the  discrete  signals  into  RS  232  format  for  transmission  to  the  radio  simulator  (software 
package  is  <m  a  stand  alone  {xocessor  or  part  of  the  host  computer).  The  UIO  wiU  be  a 
commeicialljrasailablc  embedded  Single  Board  Computer  (SBQ  with  I/O  capability  that  will 
function  as  the  intelligent  interface  between  the  SMI  devices  and  the  Radio  Simulation  module. 
The  UIO  will  provicte  all  local  processing  of  input  and  output  functions  so  that  only  changes  in 
state  will  be  repented  to  the  Radio  Sinuilaticm  Module.  The  SBC  can  directly  drive  C!RTs  and 
LCD  flat  panel  di^lays.  ft  features  an  on-board  1.5  MB  semiconductor  disk  allowing  it  to  run 
in  a  diskless  environment  The  UIO  will  control  all  functions  of  the  SMI  panel  assemblies 
including  analog  to  digital  and  digital  to  analog  cemversitm  (non-audio),  digital  iniHits  and 
out[mts  fOT  switches  and  Iannis,  local  {xocessing,  BIT  functions  and  bus  I/O  functions. 

The  UIO  will  continuously  poll  all  panel  cemtrols,  encode  any  changes  in  the  state  of  the  panel 
controls  into  a  standard  bus  protocol,  repwt  tite  changes  to  the  Radio  Simulation  Module,  and 
convot  data  fewn  that  module  into  die  aj^xopriate  signals  to  initiate  state  changes  to  indicators 
and  di^lays.  The  UIO  will  be  cqmble  of  being  reprogrammed  by  a  test  {Hocessor  station 
using  commercially  available  software.  Discr^  I/O  points  will  have  the  capability  to  be 
individoally  rq)rogrammed  for  each  unique  sulMssembly. 

S.2JL3  Radio  S^ulatkHi  Module. 

This  component  transmits  and  receives  digital  data  from  the  simulation  bus,  UIO  bus,  and 
analog  data  from  the  operator's  headset  The  digital  data  on  the  simulation  bus  are  the 
cmnmunicatkHi  PDU's  (Transmit  and  Signal)  and  internal  sifniiiwtnr  rfatn  Figure  S.2.2.3-1 
illusttates  the  data  flows  for  the  Radio  Simulation  Segment  The  digital  data  on  the  UIO  bus 
ate  SMI  controls  and  display  data  for  the  SINCGARS  radio  panel.  The  radio  simulation 
outputs  through  the  UIO  for  the  displays  on  the  SINCGARS  panel  or  MFDs.  The  analog  data 
from  the  operatex's  headset  are  the  micrc^^ne  voice  itqxits  and  the  ouqmts  are  directly  coupled 
to  tile  audio  distribution  system  of  tiie  v^iicle.  The  microphrae  inputs  are  sampled,  converted 
and  con^iessed  in  tiie  radio  simulatitm. 
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The  radio  simulation  is  a  software  segment  which  provides  the  SINCGARS  simulation.  The 
ability  to  communicate  and  the  quality  of  the  transmissicm  will  be  affected  by  distance,  terrain, 
and  object  obstructions  (based  on  line  of  sight),  interfeirace,  and  jamming  in  the  exercise  area. 
The  segment  will  acconunodate  frequency  hopping  data.  This  segment  will  also  make  provision 
for  the  simulatitm  of  ciyptognq)hic  encoding.  The  outputs  of  the  radio  simulation  are  passed  to 
the  host  iKOcessor  few  final  incoiptwation  into  the  DIS  communication  PDUs. 

The  segment  cemsists  of  the  following  fimctitmal  elements: 

•  Executive  Control  and  Status  Funetkm.  The  fimetiem  intoprets  radio  settings,  maintains 
the  state  of  each  piece  of  communicatitxis  gear,  and  controls  die  timing  and  execution  of 
the  oQua  functions  within  this  segment. 

•  Cnmmoti  Interface  Function,  this  function  is  responsible  for  dealing  with  the 
iqxdkation  layer  of  die  protocol  few  the  bus  interface. 


•  Transmit/Receive  Function.  This  functions  is  the  hardware  interface  to  the  DSPs  that 
digitizes  the  voice  conununication  and  fcwmats  the  resulting  data  in  accordance  with  the 
DIS  netwwk  protocols. 

•  Jamming  Function.  This  function  simulates  the  jamming  of  conununications  and 
attenuates  the  communication  signal  accordingly.  Inputs  from  the  host  processor 
concerning  the  location  and  frequency  range  of  the  jamming  devices  are  used  in  the 
simulation. 


Frequency-Hopping  and  Cryptographic-Encoding  Function.  This  function  performs  a 
check  to  determine  if  the  communication  devices  are  using  the  same  encryption  codes 
and  perf(»ms  the  simulation  of  the  SINCGARS  frequency  hopping  (code  sets  checks 
only  -  not  a  simulation  of  changing  frequencies). 


•  Aftonimtinn  Function.  Voice  communication  is  directly  affected  by  obstructions  and 
distance  between  the  transmitter  and  receiver.  This  function  performs  intervisibility 
calculations  via  a  qwdal-purpose  database  and  degrades  the  sound  quality  accordingly. 
(This  will  be  a  stepped  attenuation  based  on  X  levels  of  attenuation.) 


•  Mrifimctions  Function.  Each  software  module  within  a  manned  simulate' is  susceptible 
to  stochastic  and  deterministic  failures  as  weU  as  combat  damage.  This  function 
riimilares  die  con^dele  loss,  or  partial  degradati(»,  of  the  crxnmunications  capability  due 
to  such  failures. 


5,2X4  Audio  Distribution. 

As  moitiofied  earlier,  the  SINCGARS  Radio  Simulator  can  be  utilized  with  four  different  SMI 
coofiguradons.  Each  amfiguration  has  its  own  sidetone  audio  distribution.  Thesidetone 
votuniB  control  will  be  adjusted  oa  the  SMI  device,  fed  to  the  radio  simuladra  module  through 
die  UIO,  and  dim  die  outyut  audio  levels  adjusted  within  the  radio  simulaticm  module.  The 
mdin  dtstribidion  n^ork  from  the  module  to  the  earjdiones  is  ctmfiguration  dqiendent 

•  ModSAF  Wftricsrarion.  In  the  ModSAF  or  Stand  alone  mode,  the  outfHit  audio  will  be 
fed  die  SINCGARS  radio  panel  AUDIO/DATA  jack.  The  headset  will  be  connected  to 
dus  audio  jade. 

•  Ml  A1  or  non-IVlS  equipped  around  vehicle.  In  this  configuration,  the  output  audio 
will  be  fed  the  equiimient  audio  distrilmtimi  system.  Depending  on  the  number  of  crew 
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members  and  the  intercom  options  available,  there  may  be  a  requirement  for  multiple 
outputs  from  the  radio  simulation  module  to  support  the  discrete  requirements  for  each 
station. 


6  Eiqperimeiits. 

Six  experiiiantaace  planned  for  the  two  phases  of  the  A2  ATD  program  with  the  NLOS-CA  or 
UAV  simulators  participating  in  experiments  2,  S,  and  6..  Each  experiment  has  specific 
scmarios,  goals,  objectives,  and  participants  as  specified  by  AMS  AA.  The  first  experiment  will 
be  conducted  as  part  of  Phase  1.  Experiments  2-6  are  part  of  the  second  phase.  Experiments 
2-5  are  a  defensive  vignette  of  the  High  Resolution  Scenario  29  utilizing  a  South  West  Asia 
terrain  base.  Experiment  6  is  a  rapid  fcxce  projection  initiative  scenario  based  in  Cuba. 
Additional  infrxmatitm  is  povided  in  reference  I  of  Section  12. 

Details  of  the  vuious  experiments  have  not  been  solidified  and  change  based  uptm  simulator 
availaUlity,  site  location,  funding,  etc.  What  is  presented  in  Section  6  is  the  best  data  available  at 
die  time  of  writing.  Hgure  6-1  iUustrates  the  present  A2  ATD  Experiment  Schedule,  the 
vignettes,  and  forces. 
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Figure  6>1  A2  ATD  Experimrats 


As  ^wn  in  Figure  6-1,  Experiments  2  through  5  are  HRS  29  vignettes  that  incrementally 
introduce  new  mani^  simulators  or  Semi-Automated  Forces  (SAPOR)  into  the  virtual 
battlefield.  The  specific  c^jectives  of  each  experiment  are  described  below  in  subsequent 
paragr^hs  of  Section  6. 

Sites  associated  with  the  various  experiments  will  be  connected  via  the  Defense  Simulation 
Internet,  utilizing  DIS  PDUs.  The  (diysical  connections  typically  are  T-1  lines,  with  either 
Ethernet  or  FDDI  serving  as^  local  networic.  Local  networks  will  use  DIS  PDUs,  however 
SIMNET  compatible  simulators  may  be  linked  via  a  cell  adapter  unit 

It  is  laresently  not  known  the  exact  delivery  locations  on  several  of  the  simulators.  An  example 
is  the  Javelin  devices  that  may  be  delivered  to  AVTB,  MICOM  or  a  new  Ft  penning  site.  Table 
6-1  below  lists  all  the  known  possible  site,  simulator(s)  and  associated  site  equipment 
requirements.  In  general,  each  time  a  site  is  added,  it  will  require  the  addition  of  a  Stealth,  PVD, 
CIU,  DSI  oetw(»k  and  data  logger. 

6.1  Experiment  Two.  ^ 

Experiment  two  is  a  high  resolution  defensive  vignette  (South  West  Asia)  utilizing  four 
differrat  simulator  types ;  MlA2s,  LOSAT,  NLOS-CA,  and  UAVs.  These  forces  are  to  be 
augmented  by  semi-automated  systems  generated  by  ModSAF  (see  section  S.I.).  The  purpose 
of  the  e^qwriment  is  to  demonstrate  virtual  {xototypes  and  validate  S  AFOR  reixesentation  of 
Ml  A2,  LOSAT,  STAFF,  and  NLC^-CA  in  an  anti-armcv  force.  Specific  technical  objectives 
include: 

•  Demonstrate  DIS  as  an  evaluation  tool  with  multiple  simulator  types 

•  W&A  LOSAT  and  NLOS-CA  simulators,  ModSAF,  and  BDS-D 

•  Demonstrate  arudytical  tools  to  evaluate  causes  of  simulation  outcomes 

•  Demcmstrate  M1A2,  LOSAT,  and  NLOS-CA  virtual  prototypes 

Curmttly  dght  replicatitnis  of  Experiment  2  are  plarmed.  Experiment  2  is  scheduled  for  3-28 
Oct  1994.  Hgure  6.1-1  illustrates  the  HRS  29  experiment  resources  for  Experiment  2. 
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Figure  6.1-1  HRS  29  Experiment  2  Resources 


Figure  6.1*2  illustrates  the  preferred  uetworic  f<x’  i»oviding  the  resources  for  Experiment  2. 


Figure  6.1<2  E^qwrimeiit  2  Recommended  Network 


6 J  Eqieriment  Five. 

E}q)erinieat  five  is  a  high  resolution  defensive  vignette  (South  West  Asia)  utilizing  seven 
diffeirat  simulator  types ;  Ml  A2s,  M2/M3A3s,  LOSAT,  NLOS-CA,  UAV,  Comanche,  and 
Apache  Ixmg^w.  These  fmces  ate  to  be  augmented  by  semi-automated  systems  generated  by 
ModSAF  (see  secticm  S.l.)<  The  purpose  of  the  experiment  is  to  demonstrate  virtual  prototypes 
and  validate  SAFOR  representation  of  M1A2,  M2/M3A3,  LOSAT,  STAFF,  NLOS-CA, 
Comanche,  and  Apache  l/nigbow  in  an  anti-armor  force.  Specific  technical  objectives  include: 

•  DemtHistrate  DIS  as  an  evaluatirm  tool  with  multiple  simulator  types 

•  W&A  Comanche  and  ^)ache  Longbow  simulators,  ModSAF,  and  BDS-D 

•  Demcmstrate  analytical  tools  to  evaluate  causes  of  simulation  outoomes 

•  DesKXistrate  Ml  A2,  M2/M3A3,  LOSAT,  NLOS-CA,  Comanche,  and  Apache  Longbow 
virtual  prototypes 


34 


Currently  eight  replications  of  Experiment  S  are  planned.  Experiment  5  is  scheduled  for  1-3 1 
Aug.  1995.  Figure  6.2-1  illustrates  the  HRS  29  experiment  resources  for  Experiment  5. 


ngure  €2-1  HRS  29  Experiment  5  Resources 


Figure  6.2-2  illustrates  the  piefened  netwoik  for  providing  the  resources  for  Experiment  S. 
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Figure  6^2  Experiment  5  Recommended  Network 


63  Experiment  Six. 

Experiment  six  is  a  high  resolution  Rt^id  Force  Projection  vignette  (Cuba)  utilizing  seven 
different  simulator  types;  AGS,  NLOS-CA,  UAV,  Javelin,  LOSAT,  Comanche,  and  Apache 
Lxmgbow.  Ttese  forces  are  to  be  augmented  by  semi-automated  systems  generated  by 
Mods  AF  (see  section  5.1.)-  The  purpose  of  the  experiment  is  to  demonstrate  virtual  prototypes 
and  validate  SAFOR  representation  of  AGS,  Javelin,  NLOS-CA,  LOSAT,  Comanche,  and 
Apache  Long^w  in  an  early  entry  fence.  Specific  technical  objectives  include; 

•  Demonstrate  DIS  as  an  evaluation  tool  with  multiple  simulator  types 

•  W&A  AGS  and  Javelin  simulators,  ModSAF,  and  BDS-D 

•  Demtmstrate  analytical  tools  to  evaluate  causes  of  simulation  outcomes 

•  Demonstrate  AGS,  Javelin,  NLOS-CA,  LOSAT,  Comanche,  and  Apache  Longbow 
virtual  prototypes 
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Experiment  6  is  not  yet  scheduled  beyond  tlw  4th  quarter  of  FY  95.  Anticipated  date  is  the  full 
month  of  Sep.  1995.  Figure  6.3-1  illustrates  the  HRS  33  experiment  resources  for  Experiment 
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Figure  HRS  29  Experiment  6  Resources 


Figure  6.3-2  illustrates  the  preferred  network  for  fooviding  the  resources  for  Experiment  6 


7  Glossary. 


A2  ATD . Anti-Armor  Advanced  Technology  Demonstration 

AMSAA . US  Army  Material  Systems  Analysis  Activity,  Aberdeen  Proving 

Ground,  MD 

AGS . Armored  Gun  System 

AP . Armor  Piercing  munition 

ARI . Army  Research  Institute 

ARWA . Advanced  Rotary  Wing  Aircraft 

ASW . Area  Suppression  Weapon 

AVTB . Aviation  Test  Bed,  Ft  Rucker,  AL 

BBN . Bolt,  Beranek,  and  Newman 

BCIDS . Battlefield  Combat  Identification  System 

BDS-D . Battlefield  Distributed  Simulation  -  Developmental 

BFV . Bradley  Fighting  Vehicle  (M2  or  M3) 

CAU . Cell  Adapter  Unit 

CFV . . . Cavalry  Hghting  Vehicle  (M3) 

CID . Commander’s  Integrated  Display 

CIG . Con^uter  Image  Generator 

CrrV . Commander's  Independent  Thermal  Viewer 

cm; . Cell  Interface  Unit 

CM . Configuration  Management 

CSRDF . Crew  Station  Research  &  Development  Facility,  NASA  Ames 

Research  Center,  Mt  View,  CA 

CVCC . Combat  Vehicle  Command  and  Control 

DIS . Distributed  Intoactive  Simulation 

DISAT . DIS  Analytical  Tools 
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DISCSS . Distributed  Interactive  Simulation  Crew  Station  Simulator 

DSI . Defense  Simul^on  Internet 

EEA . . Essential  Elements  of  Analysis 

FDDI . Fiber  Distributed  Data  Interface 

FLIR . Forward  Looking  Inira-Red 

GCDP . Gunner's  Control  and  Display  Panel 

GFE . Government  Furnished  Equipment 

GFI . Government  Furnished  Information 

GPS . . . Gunner's  Primary  Sight 

HE . High-Explosive  munition 

HRS . High  Resolution  Scenario 

HW . Hardware 

ICWS . Iiiq>roved  Commander's  Weapon  Station 

IFV . Infantry  Fighting  Vehicle  (M2) 

IG . hnage  Generator 

ISU . Integrated  Sight  Unit 

IVIS . InterVehicular  Information  System 

KEM . Kinetic-Energy  Missile 

LOSAT . Line-of-Sight  Anti-Tank  Missile  system 

LRF . Laser  Range  Finder 

MICOM . US  Army  Missile  Command,  Huntsville,  AL 

ModSAF . Modular  Semi- Automated  Forces 

MWTB . Mounted  Warfare  Test  Bed,  Ft  Knox,  KY 

NLOS-CA . Non-Line  of  Sight  Missile  system 

PDU . Protocol  Data  Unit 
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PM . Program  Manager 

Pos/Nav . Position  Navigation  System 

PVD . Plan  View  EKsplay 

RFPI . Rapid  Force  Projection  Initiative 

SAP . Special  Access  Program 

SDF . Software  Development  Facility 

SGI . Silicon  Graphics  Inc. 

SIMNET . Simulati<Mi  Network 

SINCGARS . Single  Channel  Ground  and  Airborne  Radio  System 

SME . Subject  Mattn  Expert 

SMI . Soldier-Machine  Interface 

SOW . Scope  of  Woric 

STRATA . . Simulator  Training  Research  Advanced  Testbed  for  Aviatitm,  Ft 

Rucker,  AL 

SW . Software 

SWA . South  West  Asia 

TACOM . US  Army  Tank  Automotive  Command,  Warren,  MI 

TARDEC . .Tank  Automotive  Command  (TACOM)  Research,  Development 

and  Ei^ineering  Center 

TOW . Tube  launched.  Optically  tracked.  Wire  guided  (missile) 

UAV . Unmanned  Aerial  Vehicle 

W&A . Verificaticm,  Validation,  and  Accreditation 

W&A’d. . Verified,  Validated,  and  Accredited 
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